Introduction
Since the beginning of the 2000s, the use of the term "open" has increased exponentially [1] In 2003, Chesbrough proposed a new paradigm of the innovation [2, 3] . For this author, open innovation constitutes a model where firms use both external and internal resources and commercialize both external and internal ideas/technologies [2] . Open innovation is defined as "The use of purposive inflows and outflows of knowledge to accelerate internal innovation, and expand the markets for external use of innovation, respectively. Open innovation is a paradigm that assumes that firms can and should use external ideas as well as internal ideas, and internal and external paths to market, as the firms look to advance their technology" [4] The open data concept alludes to "data that anyone can access, use, and share. Governments, businesses and individuals can use open data to bring about social, economic, and environmental benefits" [5] . Its annual economic impact is important to note: Open data potentially generate 900 billion dollars in the global economy [6] , with a European Union market share increase of 36.9% between 2016 and 2020 [7] . Open data offer the potential for reuse, which produces new, innovative services for citizens and society in general [8, 9] . Likewise, open data initiatives have an impact on aspects such as citizen engagement, transparency and innovation in the public sector [10] .
We see then that open data can be a source to innovate. Some authors highlight that it is interesting to understand, in the context of open data and smart cities, how data-driven innovation is performed and its creation of social and economic value for the society [9, 11] . Considering the interest of studying innovation in the context of open data and the importance of the openness phenomenon, we examine the possibility of using open data for open innovation. In that sense, we have searched articles that offer state-of-the-art ideas on that theme but have not found literature reviews that join open data and open innovation. Due to this, we have searched literature reviews of each theme to look for interest to study the combination of those two terms. We have found literature reviews about open data using different methodologies and temporal scopes [12] [13] [14] [15] . Other studies analyse the literature on open innovation, combining several methodologies and temporal scopes, with 2017 being the last year analysed in the most current articles [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] . Finally, we have found that some of these studies have identified interest in the relationship between the terms "open data" and "open innovation" [12, 14, 17] .
In that context, open data offers access to internal and external data that come from, mainly, public organisations. Governments and public agencies are liberating their data and they want open data to be used to solve problems and to create and improve products and services. However, access to open data in itself does not produce innovation [26] . New services, created by open data, mainly software applications, can be produced using a process known as open innovation, defined as "the opening of the innovation process to knowledge from outside the innovating organisation" [27] (p. 2) , in which diverse agents such as citizens, companies, public entities, or academia collaborate to co-create these new services [28] . Thus, it is necessary to know how to implement open innovation using open data. A first stage to develop that idea is to review the previous literature.
In this paper, we have analysed the characteristics of the previous literature that has related open data with open innovation. We propose three research questions: (1) 
Methods Search Protocol
The Web of Science (WoS) and Scopus databases were used to perform the literature review, since they are the most relevant databases in academia. While WoS included 20,000 indexed journals, Scopus included 21,950 [29] .
The search protocol used is: Figure 1 presents the number of documents per year for the combination of the two topics studied. The first publications are from 2012 (4), and a certain growth can be seen from 2014 to 2017, with the highest number of documents appearing in 2015 (13) and 2017 (13) .
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Studied Themes by Knowledge Area
We analysed the knowledge areas considering the SJR subject areas and categories. In the Information Technology and Computer Science knowledge areas, topics such as the development of open innovation processes through web platforms are the most commonly studied [72, 73] ; other topics include the impact of the use of open government data to improve or produce new products and services, as well as the open innovation processes derived from the use of these data [71] . This last topic has also been addressed in knowledge areas such as Public Administration, along with other topics such as open data, transparency, civic engagement, and public sector innovation [10] .
Regarding the knowledge areas of Systems Engineering, Electronic Engineering, Electrical Engineering, the most prevalent topics are the development of systems that offer a service to the user and that enlist the collaboration of these users to improve the product, thus involving various stakeholders in a co-creation process [56] . For Technology Management and Innovation, topics addressed include the management of technology innovation processes in organisations [32] , or the phenomena of co-creation and innovation promotion [75] .
In the knowledge areas of Medicine, Molecular Medicine, Pharmacology and Chemoinformatics, the positive impact of open data and open innovation on drug discovery and development processes is analysed [77, 79] . Lastly, in Museology, the impetus of open data and open innovation in museums, libraries and archives is discussed [63] .
Methodological Characteristics of the Documents
To perform a more in-depth literature review, this section presents an analysis of the methodological characteristics of the documents studied as the type of study, the analytical techniques, the source of information and the geographical area.
Analysing the type of documents indicates that 65.5% (36) are empirical and approximately 34.5% (19) are theoretical. Several aspects of the empirical documents have been analysed, such as the type of study (Table 6 ), analytical techniques used (Table 7) , and sources of information (Table 8) . Tables 6 and 7 show that 61% (22) of the empirical documents are exclusively qualitative studies using the analytical technique of case study. On the other hand, six documents (approximately 17%) are exclusively quantitative, using analytical techniques such as the varimax rotation method, correlation coefficients, Cronbach's alpha coefficient, regression analysis, structural equation modelling, and descriptive statistics. Furthermore, seven documents (approximately 19.4%) use a combination of quantitative and qualitative techniques. All are case studies with various types of descriptive statistics, except for one by Smith & Sandberg, 2018 [69] , that combines a case study with a cross-tabulation matrix. If we analyse all the studies that are exclusively quantitative or that are combined with a qualitative study, 13 documents are found (36% of the empirical documents). Eight of these are cross-sectional studies for the same period, and five are longitudinal studies. Table 6 . Type of study/author/s, year.
Type of Study
Author/s, Year Quantitative Table 7 . Analytical techniques/author/s, year.
Analytical Techniques Author/s, Year
Varimax rotation method Väyrynen, Helander & Vasell, 2017 [75] Correlation coefficients
The most prevalent analytical technique used is the case study, identified in 28 documents (77.8% of the empirical studies), followed by descriptive statistics found in nine documents (25% of the empirical studies) ( Table 6) . Table 8 presents the information sources used in the empirical studies. Most (28, or 77 .8%) of the documents analysed have a secondary source; 16 documents (44.4%) have only one source; and 8 documents (22.2%) have three or more sources. Primary sources are found in 18 (50%) of the empirical studies; 8 (22.2%) have a single primary source and 9 (25%) have two primary sources. Table 9 shows that 60% of the documents (33) correspond to a single geographic area, while 18.2% (10) correspond to several geographic areas. Approximately 21.8% (12) of the documents do not indicate any geographic scope. The geographic areas represented are widely scattered, although approximately 53% (29) of those that indicate a geographic area are analyses conducted in Europe. 
Sources of Information
Author/s, Year 
Many geographical areas
Australia and United Kingdom Katsonis & Botros, 2015 [50] Australia, New Zealand, European Union and Japan Noda, Honda, Yoshida & Coughlan, 2016 [62] France, Italy, Belgium, Germany, Poland and Greece Del Frate, Mothe, Barbier, Becker, Olszewski & Soudris, 2017 [37] Sweden and Netherlands Susha, Grönlund & Janssen, 2015 [71] United Kingdom, Canada and Sweden Perkmann & Schildt, 2015 [64] United States and Russia Nikiforov & Singireja, 2016 [60] United States and Switzerland Zimmermann & Pucihar, 2015 [27] >10 Geographical areas Juell-Skielse, Hjalmarsson, Juell-Skielse, Johannesson & Rudmark, 2014 [49] ; Lee, Ham & Choi, 2016 [54] ; Kuhlman, Ramamurthy, Sattigeri, Lozano, Cao, Reddy, Mojsilovic & Varshney, 2017 [53] 4. Discussion (social, citizen, professional and academic) . On the other hand, following Gassmann and Enkel (2004) [81] and Nerone, Canciglieri Junior, Steiner and Young (2014) [82] , we have considered two types of open innovation: inbound (to insource external ideas and technologies to enhance products' values) and outbound (to outsource internal resources for refining, exploiting and bringing them to market). We also consider the two types together, or coupled (a combination of the inbound and outbound processes). Our model is the first theoretical proposal for the study of the use of open data for open innovation (Table 10) . 
Conclusions
There is growing interest from both academic and professional scenarios of studying the innovation topic under the perspective of openness [83] and the reuse of open data [80] . One of the main effects of this reuse is the possibility of innovating and creating new businesses or developing new products or services for citizens [8, 9] . Therefore, these two concepts are fully related and it is necessary to deepen, from the academic context, in their joint study in order to guide to the managers to take advantage of open data and open innovation.
Literature reviews are very useful to know the state of the art about a topic. In this sense, we have found some literature reviews about open data or open innovation, but there are still no studies that jointly analyse both topics. This paper tries to cover this gap in the literature by formulating three research questions. To this aim, we have carried out a search of the papers that include open data and open innovation research. We have identified just 55 documents. Many of them are in the initial stages of the research because they are conference papers. It seems logical to say that the joint study of these two topics is emerging and that several documents have not yet been published but are being presented in various academic and professional forums.
To answer the first research question, two analyses have been carried out. Firstly, we have identified the main journals and conferences that publish papers on these topics Regarding the third research question, it is observed that although it is an emerging topic, most of the papers (65.5%) are empirical. This result highlights the need to carry out more theoretical studies that help lay the foundations and the theoretical bases to jointly study these two issues. Moreover, most of the empirical papers are qualitative (61%), which is consistent with the state of development of the research line. The most used technique is the case study. This methodology helps to understand, solve or improve a professional world procedure [84] and is appropriate when the phenomenon investigated is exploratory and descriptive and when primary information is available. As the literature is not conclusive, it is necessary to carry out an in-depth and qualitative analysis on the topic. In this sense, it is observed that 50% of the articles analysed use primary information sources and there are some that combine primary and secondary. The case method also allows applying the inductive method to propose propositions or theoretical hypotheses based on practical experience and examples of application of open data use to open innovation. Finally, results show that the studies have been carried out in different geographical areas. This shows the global reach of these issues, which, besides being applicable in different areas of knowledge, are also applicable in different geographical areas.
The joint analysis of open data and open innovation can be studied considering three dimensions: (1) This paper presents some theoretical and practical implications. The paper analyses the main aspects of the previous literature that has combined the terms open data and open innovation: journals, conferences, authors, knowledge areas and methodological characteristics. Our results are useful for researchers who start to research this topic because they identify existing gaps and propose new research questions. In addition, "open innovation can help to identify opportunities for entrepreneurs" [87] (p. 2) . In that sense, the paper can be useful as a starting point for agents such as citizens, companies or public institutions that want to carry out an open innovation activity such as the creation of digital applications and services through the reuse of open data.
Finally, the paper has some limitations. Other techniques can also be used in order to complete the descriptive analysis, such as bibliometric techniques (bibliographic coupling, co-citation analysis or co-author analysis) that would provide additional information and alternative approaches to describe how state-of-the-art this topic is.
